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体，激活炎症相关 Caspase1。然而 NLRP3招募相互作用蛋白 ASC的过程，可能
是其信号传递被调控的关键步骤。为了更进一步研究 NLRP3炎症小体激活的调控
系统，本实验利用实验室现有小分子库筛选系统，鉴定到一个化合物叫 B57，它
对经典的 NLRP3炎症小体的激活存在明显的抑制作用。B57可抑制 NLRP3 激活过
程中下游 Caspase-1 和 IL-1β的剪切和分泌。而且 B57是对 NLRP3有特异性抑
制作用而对 NLRC4或者 AIM2炎症小体不存在抑制作用。进一步深入探讨具体作
用机制，发现 B57对 NLRP3下游接头蛋白 ASC 自身的多聚和 NLRP3与 ASC的相互
作用也有抑制作用但并不影响 NLRP3激活过程中自身的相互作用和寡聚化。在生
理功能方面，我们探究这小分子化合物抑制剂在小鼠尿酸盐结晶（MSU）体诱导
NLRP3激活的疾病模型中对症状缓解的效果，发现 B57可大大减少 MSU 引起的腹


























Inflammsome is an intracellular signaling complex in innate immune system. 
The activation of inflammsome leads to the maturation and secretion of interleukin- 
1β (IL-1β) and interleukin(IL-18), and then trigger pyroptosis by the activation of 
Gasdermin D. A series of studies shown that the activated NLRP3 inflammasome 
requires to recruit adaptor ASC and resulting in the formation of ASC speck, then 
promote inflammasome ralated Caspase-1 activation. The recruitment of ASC to 
NLRP3 may play a important role in the process of NLRP3 inflammasome assembly. 
Here, to identify a regulatory system for activation of the NLRP3 inflammasome, we 
found a compound called B57, a potent selective, small-molecule inhibitor of NLRP3 
by screening of a macrophage cell line Raw-asc with a chemical compound library. 
The activation and secretion of Caspase-1 and IL-1β were blocked by using B57. B57 
specifically inhibited activation of NLRP3 but not NLRC4 or AIM2 inflammasome. 
To further explored the mechanism of B57 could inhibit the NLRP3 inflammsome 
activation, an adaptor of NLRP3. We found that the oligomerization of ASC and the 
interaction of ASC with NLRP3 was abrogated. But it didn’t affect the NLRP3 
oligomerization and the interaction of NLRP3 itself. Finally, we explored the 
small-molecular compound inhibitor function in the mice disease model. The 
monosodium urate crystals(MSU) induced NLRP3 activation resulting in peritonitis 
symptoms in mice. B57 could significantly decrease the infiltration of 
Ly6G
+
-neutrophils, as well as IL-1β production in the peritoneal cavity. In this 
experiment, based on a small-molecule B57 in NLRP3 activation process researching 
and function analysis, we provided a potential targets for new drug development for 
the treatment of NLRP3 inflammasome related diseases. 
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(innate inunune system)和适应性免疫系统(adaptive immune system)。“适应
性免疫”又叫做获得性免疫 (acquired immunity)或特异性免疫 (specific 














模式识别受体（Pattern Recognition Receptor, PRRs）表达于造血细胞和非造
血细胞，例如巨噬细胞（macrophages），树突状细胞（dendritic cells）和上皮细
胞（epithelial cells）。PRR 可以使先天性免疫细胞持续监控和应答周围出现的
危险互作分子（danger-associated molecular patterns, DAMPs）和病原体互作分子












































N-端的 Caspase募集结构域（CARD）或者 PYRIN 结构域。LRRs 结构域被认为在




























































    目前已发现的经典的炎症小体主要有5种，即NLRP1炎症小体、NLRP3炎症
小体、NLRC4炎症小体和AIM2炎症小体。已知发现的炎症小体一般均含有一种
NOD样受体（NOD-like receptor，NLR）家族蛋白（如NLRP1）或HIN200家族蛋
白，如AIM2、凋亡相关颗粒蛋白（apoptosis-associated speck-like protein containing 
CARD，ASC）和Caspase蛋白酶（图1.2）[17]。 









（apoptotic protease activating factor 1，APAF1）相似在对细菌鞭毛蛋白的反应时
能聚集成一个大分子的炎症复合体[18-20]。NLRC4的上游是凋亡抑制蛋白（apoptosis 
inhibitory protein，NAIPs），NAIPs 可作为受体，识别细菌三型分泌系统（type 3 
secretion system，T3SSs）亚单位中棒状或者针状的结构进而激活 NLRC4起始炎。
症小体的转配[21，22]。 
AIM2 炎症小体作为细胞质中 DNA 受体，它具有对入侵宿主细胞的病原体和
本身细胞质中出现的 DNA 能感受并激活，进而通过 ASC 激活 Caspase-1,。AIM2
的激活不依赖与 NLRP3，TLR 或 interferon 信号[23]。AIM2 蛋白主要有氨基端 PYD



















和 Caspase-5 执行激活非经典的炎症小体[24,25]。一旦 Caspase4,5,11 被激活，细
胞就开始发生焦亡，但是这个过程前体的 IL-1β和 IL-18 不会被剪切和分泌[24，
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